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Abstract
Background: Collecting population data on sensitive issues such as non-suicidal self-injury (NSSI) is problematic.
Case note audits or hospital/clinic based presentations only record severe cases and do not distinguish between
suicidal and non-suicidal intent. Community surveys have largely been limited to school and university students,
resulting in little much needed population-based data on NSSI. Collecting these data via a large scale population
survey presents challenges to survey methodologists. This paper addresses the methodological issues associated
with collecting this type of data via CATI.
Methods: An Australia-wide population survey was funded by the Australian Government to determine prevalence
estimates of NSSI and associations, predictors, relationships to suicide attempts and suicide ideation, and outcomes.
Computer assisted telephone interviewing (CATI) on a random sample of the Australian population aged 10+ years
of age from randomly selected households, was undertaken.
Results: Overall, from 31,216 eligible households, 12,006 interviews were undertaken (response rate 38.5%).
The 4-week prevalence of NSSI was 1.1% (95% ci 0.9-1.3%) and lifetime prevalence was 8.1% (95% ci 7.6-8.6).
Methodological concerns and challenges in regard to collection of these data included extensive interviewer
training and post interview counselling. Ethical considerations, especially with children as young as 10 years of age
being asked sensitive questions, were addressed prior to data collection. The solution required a large amount of
information to be sent to each selected household prior to the telephone interview which contributed to a lower
than expected response rate. Non-coverage error caused by the population of interest being highly mobile,
homeless or institutionalised was also a suspected issue in this low prevalence condition. In many circumstances
the numbers missing from the sampling frame are small enough to not cause worry, especially when compared
with the population as a whole, but within the population of interest to us, we believe that the most likely
direction of bias is towards an underestimation of our prevalence estimates.
Conclusion: Collecting valid and reliable data is a paramount concern of health researchers and survey research
methodologists. The challenge is to design cost-effective studies especially those associated with low-prevalence
issues, and to balance time and convenience against validity, reliability, sampling, coverage, non-response and
measurement error issues.
* Correspondence: anne.taylor@adelaide.edu.au
1Population Research and Outcome Studies, School of Medicine, University
of Adelaide, Adelaide (5000), Australia
Full list of author information is available at the end of the article
Taylor et al. BMC Medical Research Methodology 2011, 11:20
http://www.biomedcentral.com/1471-2288/11/20
© 2011 Taylor et al; licensee BioMed Central Ltd. This is an Open Access article distributed under the terms of the Creative Commons
Attribution License (http://creativecommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and reproduction in
any medium, provided the original work is properly cited.Background
Torangeau and Smith [1] determined that a sensitive sur-
vey question is one that ‘raises concerns about disap-
proval or other consequences (such as legal sanctions) for
reporting truthfully or if the question itself is seen as an
invasion of privacy’. Collecting representative data on
sensitive issues, especially data that are used to determine
population prevalence estimates, is problematic whatever
mode of data collection is employed [2-6]. Surveys (per-
sonal computer, telephone, web or paper based) are com-
monly used to collect these data but respondents can feel
threatened or stressed when answering questions about
highly personal, private, often illegal or embarrassing,
socially stigmatising, and sometimes sacred issues. Many
sensitive behaviours are confidential, and not shared,
even among those close to the person. Although ques-
tions on sexual behaviours and religion are now more
acceptable in surveys, history of child abuse, drug habits,
intimate partner violence and abortion experiences are
still considered to be sensitive [7,8].
One of the sensitivei s s u e ss u r f a c i n ga sap r i o r i t yi n
recent years is non-suicidal self-injury (NSSI), resulting
in this important public health issue receiving increased
prominence [9]. NSSI includes deliberate destruction or
alteration of body tissue without suicidal intent and
includes (but is not limited to) cutting, scratching, burn-
ing, and punching, hitting or slapping [10]. It is preva-
lent during adolescence [11,12]. NSSI causes distress for
individuals, their family and friends and can be costly
for the health system when it escalates into serious
h a r m .M a n yi n d i v i d u a l sa r et r e a t e db a d l yb yp r o f e s -
sionals due to the stigmatisation of self-injury as a
purely attention seeking and manipulative behaviour
[13,14]. NSSI is not a suicide attempt per se,b u to f
most concern is the strong relationship between self-
injury and suicide attempts with previous occasions of
NSSI a strong risk factor for suicide [9,12,15].
As with other sensitive issues, collecting prevalence
data on NSSI is challenging. As well as problems asso-
ciated with case definition [12,15,16] official figures
based on hospital presentations or hospital clinics routi-
nely underestimate the magnitude of the problem with
only a small proportion of people with NSSI reaching a
hospital or clinical setting [13,15,16]. Much of the other
previous research has been limited to school-aged chil-
dren with data collected using self-report questionnaires
often administered by school teachers or school nurses
[12,14,16-20]. Hargus argues that self-report question-
naires completed by adolesc e n t sa r ev u l n e r a b l et ot h e i r
‘whims, interpretations, perspectives, and self-awareness’
[12]. School-based studies also have the possibility of
inaccurate reporting based on the close proximity of
peers, issues with selected samples (e.g. schools) and
method of delivery (school nurses). A large number of
university base studies have also been undertaken
[21-23].
An Australian-wide survey was funded by the Austra-
lian Government’s Department of Health and Ageing to
determine the prevalence of NSSI in the Australian
community, and the methods people use to self-injure.
The Australian National Epidemiological Study of Self-
injury (ANESSI) was designed to overcome problems
associated with previous research such as the varying
modes of collection, sample age ranges and time frames,
and the limited number of putative risk factors for NSSI
that have been examined. ANESSI was designed to
explore relationships between self-injury and suicide
attempts, suicidal ideation, mental health, substance use,
trauma and the nature of deliberate self-injury. In addi-
tion, ANESSI explored predictors, underlying motives
and outcomes of NSSI including associated treatment
patterns. Computer assisted telephone interviewing
(CATI), on a sample of the Australian population aged
10+ years, was the method of choice based on cost, cov-
erage, ease of administration, flexibility of the system
and time frame of the project.
This paper only addresses the methodological issues
highlighted in collecting this sensitive information.
Other publications have provided results and major
associations and relationships [24,25].
Methods
Prior to the main survey, a pilot study of 50 randomly
selected households was conducted to test question for-
mats and sequence, and to assess survey procedures. To
ensure adequate pilot testing of each component of the
questionnaire, it was also piloted with volunteers who
currently, or had previously, self-injured. These volun-
teers were current or ex-patients of one of the research-
ers, or had previously taken part in a qualitative study
about self-injury. The questionnaire was amended at
both pilot stages based on the information obtained.
The final questionnaire included the GHQ12 [26], ques-
tions on emotion regulation, alexithymia, coping, family
functioning, dissociation, psychiatric history, trauma,
sexual orientation, service use, substance use and a
range of demographics. The suicide ideation questions
asked were four questions from the GHQ28 [27] that
have previously shown validity [28]. The NSSI questions
included current and past activity, method of NSSI, level
of pain, reason why, age of first NSSI, help seeking
behaviour, level and frequency of medical treatment,
and intention and success of reducing or stopping NSSI.
All households in Australia with a telephone con-
nected and the telephone number listed in the Austra-
lian Electronic White Pages (EWP) were eligible for
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selected households detailing the purpose of the study
and notifying the household they would receive a tele-
phone call. Along with the letter there was an informa-
tion sheet regarding the study and self-injury, a list of
mental health services, a list of Indigenous health con-
tacts and a summary of the questions that would be
asked in the survey.
Within each contacted household the person, aged 10
years or over, and last to have a birthday, was randomly
selected. There was no replacement for non-contactable
persons. The birthday method of selection provides all
household members an equal chance of being selected,
no working numbers are wasted, it is easy to administer
and does not result in a higher number of older people
being selected. Another advantage of this method, is
that it does not involve asking sensitive questions early
in the interview [29]. It has also been suggested that
interviewers prefer the last birthday method because “it
does not make the respondent uneasy” [29] and it does
not cause problems for women living on their own.
A minimum of 10 call-backs were made to telephone
numbers selected to interview household members. Dif-
ferent times of the day or evening were scheduled for
each call-back. If the person could not be interviewed
immediately they were re-scheduled for interview at a
time suitable to them. Replacement interviews for per-
sons who could not be contacted or interviewed were
not permitted. If the selected person was a child under
18 years of age, parental (or caregiver) permission was
first gained. If the child felt uncomfortable about being
interviewed, permission for the adult/caregiver to
answer the questionnaire on their behalf was sought.
Data collection was undertaken by the contracted
agency from January to July 2008. On initial contact
with each household, the interviewer identified them-
selves and the purpose of the survey. If required,
appointments were made to conduct the interview in
Italian, Greek, Vietnamese, Chinese, or Arabic. Inter-
views were conducted using CATI methodology. This
methodology allows immediate entry of data from the
interviewer’s questionnaire screen to the computer data-
base. The main advantages of this system are the precise
ordering and timing of call backs and correct sequen-
cing of questions as specific answers are given. The
CATI system enforces a range of checks on each
response with most questions having a set of pre-deter-
mined response categories. In addition, CATI automati-
cally rotates response categories, when required, to
minimise bias. When open-ended responses were
required, these were transcribed verbatim by the
interviewer.
Extensive interviewing training was undertaken includ-
ing interactive information sessions conducted by the
study team detailing the background to the study and
the sort of issues that may arise. In addition, only inter-
viewers who were comfortable with the survey topic,
and the possibility of hearing some distressing and
unpleasant details, were selected for undertaking the
interviews. If for any reason an interviewer declined to
accept working on this project, there were no repercus-
sions or negative connotations for their employment
situation. All interviewers were offered counselling at
any stage during the six months of data collection and
although confidentiality was paramount, interviewers
were encouraged to debrief with their supervisor at the
end of each session of interviewing. For validation pur-
poses, the supervisor randomly checked the total num-
ber of interviews conducted by an interviewer on an
ongoing daily basis and listened in, using special head-
phones, to 10% of each interviewers work. Data from
the CATI system were imported into SPSS version 17.0.
The data were weighted by age, sex and state to reflect
the structure of the Australian population ten years and
over. This was used to correct for areas of disproportion
within the sample with respect to the population of
interest and unequal sample inclusion probabilities.
The project was carried out according to the National
Statement on Ethical Conduct in Research Involving
Humans produced by the National Health and Medical
Research Council (NHMRC) of Australia and was
approved by the Behavioural & Social Sciences Ethical
Review Committee of The University of Queensland.
Ethical considerations were treated very seriously in this
project. The ethics committee required that extensive
information was sent to potential respondents before
the interview. This comprised an approach letter, a
three page summary overview of survey questions, two-
page participant information sheets for adults and for
children, an extensive list of Indigenous health contacts
in each state and territory of Australia, and a list of
mental health contacts (five pages in total).
As some of the questions included in the survey had
the potential to cause distress or concern during the
interview, telephone numbers of relevant support ser-
vices were offered to respondents in the approach letter
as well as at the end of the telephone interview. Use of
a method involving spoken communication helped to
ensure that this information was brought to the atten-
tion of all interviewees, and allowed for the option of
ceasing an interview sensitively if a subject became
distressed.
The ethical issues associated with seeking information
about deliberate self-injury and suicidal acts by people
younger than 18 years required special care. Since NSSI
often arises at ages under 18 years it was essential to
the purposes of the project to obtain information con-
cerning people in this age group. The following protocol
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When the sampled person was aged under 18 years, his
or her parent (or other responsible adult caregiver) was
asked to give permission for the child to be interviewed.
If the adult gave permission, then the child was asked
whether he or she was willing to be interviewed. If the
adult consented to the interview, but the child did not
want to be interviewed, then the child was asked to give
permission for the adult to answer the questions on the
child’s behalf. If the adult did not give permission for
the child to answer the questions, then the adult was
asked if he or she was willing to answer the questions
on behalf of the child. This time-consuming and
therefore costly protocol was worthwhile.
Results
In total, 12,006 interviews were conducted. The overall
sample response rate was 38.5%. On average, interviews
took 13.6 minutes to complete. Of the 31,216 eligible
telephone numbers, 48.5% of households refused to take
p a r t .H o w e v e r ,o n c ee n g a g e d ,o n l yn=1 7 3t e r m i n a t e d
the interview part way through. The mean age of
respondents was 42.19 (range 10 to 100). Overall,
583 (4.9%) of interviews were with children under the
age of 18 years and 50.5% of respondents were female.
The 4-week prevalence of self-injury was 1.1% (95% ci
0.9-1.3) and lifetime prevalence was 8.1% (95% ci 7.6-
8.6). Among those who had ever self-injured, 32.9% had
previously attempted suicide, compared to 2% of those
who had never self-injured. Overall 83% of those who
had self-injured in the previous month did not receive
medical attention.
Discussion
This study provided, for the first time in Australia,
population-wide prevalence estimates for NSSI. The
d a t aa r ev a l u a b l eb e c a u s et h e yi m p r o v eu n d e r s t a n d i n g
of the extent, nature and associations of NSSI in Austra-
lia, which strengthens the case for increased acceptance
of self-injury as a priority health issue, for which preven-
tive strategies are required. While the results are valu-
able, the data collection stage was an expensive and
time consuming activity with many methodological
issues and concerns compounded by the sensitive nature
of the topic. Detailed below are the main lessons learnt
and the challenges faced.
Lessons learnt
Data required for this study could have been collected
using a range of survey modes including self completion
via written questionnaires (delivered by post or inter-
net), face-to-face interviews, and various computer
assisted personal interviewing methods. Each has
strengths and weaknesses. Although overcoming the
problem of socially desirable responses crosses all
methods of data collection, especially when dealing with
sensitive topics, computer-assisted interviewing has long
been seen as an appropriate method in which to collect
sensitive survey information because of the privacy it
affords [3,30]. The perceived extra level of confidential-
ity has ensured less non-response but it has also been
argued that the extra level of privacy allows less than
truthful responses to be given.
The response rate of less than 40% was acceptable for
this type of survey but the potential for survey non-
response bias is acknowledged. Response rates are
declining in surveys based on all forms of interviewing
[31,32], as people have become more active in protect-
ing their privacy. Unacceptably low response rates, one
of the main causes of non-response error, is increasingly
challenging the continued success of population surveys
as a means of collecting valid, representative, reliable
and useful data on health (and many other issues) [33].
The growth of telemarketing has disillusioned the com-
munity and diminished the success of legitimate social
science research by means of telephone-based surveys
[34]. Response rates over 70% signal ‘the most rigorously
conducted surveys’ [35] but refusals and non-contacts
are the main reasons for the lowering of response rates
a n dc o n t i n u et op l a g u et h eattainment of a successful
interview [36,37]. In addition, the Electronic White
Pages (EWP) used for this project was outdated, because
of Australian privacy laws. While this may have resulted
in numbers being non-contactable (telephone numbers
being disconnected since publication of the EWP), the
Australian telephone number provider re-allocates
numbers so that these numbers may still be available
(although the mail-out information would have been
sent to the original address).
Studies based on sampling households from EWP are
also being complicated by technical and behavioural
changes. Although land-line telephones were connected
to about 95% of Australian households, this proportion
is decreasing with the rise of ‘mobile-only’ households
and of internet telephone connections (i.e. VOIP).
Moreover, among households with landline connections,
‘silent numbers’ (not listed in the EWP) and screening
of calls by means of answering machines, have risen.
The use of an EWP to sample from the Australian
population, and the likely extent of sampling bias, have
been described previously [38,39]. Weighting, as a way
of correcting for non-response bias, is credited to the
work of Horvitz and Thompson in the 1950s [40]. The
weighting of the data (post survey weighting adjustment)
corrects for non-response bias (and under-coverage) by
using the weights to adjust for differences in non-prob-
ability of selection. The weights reflect unequal sample
inclusion probability and compensate for differential
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are representative of the variables used in calculating
weights (in this study: age group by sex and state or ter-
ritory of residence).
The quality of the interviewers was fundamental to the
success of the telephone interviews and the quality of
the answers given. Well over 99% of interviews com-
menced were taken to completion, despite the inclusion
of items on several sensitive topics. We believe that the
prior experience with CATI of the interviewers, supple-
mented by extensive project-specific training, gave them
justified confidence in undertaking interviews on this
sensitive topic. That enabled the interviewers to develop
a rapport with subjects, including those who had self
injured, which helped the interviewees to disclose
openly, honestly and in detail to interviewers with
whom they felt comfortable [41,42].
We did not put any emphasis on matching the gender
of interviewer and interviewee, as recommended by
Catania et al [42]. All interviews in this study were con-
ducted by women. Special attention was paid to the
vocabulary of the questionnaire and the use of non-
judgemental words [3] and, where possible, yes/no
responses were invited, rather than disclosure of details
that perhaps could have been heard if the respondent
was within earshot of another person. In addition, call-
backs were scheduled to be undertaken by a different
interviewer so as to achieve an increased co-operation
rate [43].
Challenges encountered
Provision of a large amount of information and in such
detail as required by the ethics committee, has been
shown to reduce response rate, especially for sensitive
issues [31]. We have not found empirical evidence speci-
fic to the question of whether such deterrence from par-
ticipation is likely to have been different for potential
subjects with and without a personal history of NSSI.
Those with such a history might be deterred from parti-
cipating by the prospect of being asked to divulge details
about their private, sometimes stressful and socially
undesirable behaviour. Conversely, others might wel-
come an opportunity to contribute to the understanding
of a problem about which they have intimate knowledge.
Those without a personal history of NSSI, or close con-
tact with it, might be deterred from participating by a
perception that the survey is irrelevant to them or that
they would not be able to provide useful information. In
addition, detailed forewarning of the content of the sur-
vey, might increase the number of people with a history
of NSSI who participate but under-report their experi-
ences [44]. We think that the most likely net effect of
these unmeasured influences is in the direction of
under-estimation of the prevalence of NSSI.
Most population-based sample surveys are subject
to non-coverage error. Commonly, people in hospitals,
prisons, nursing homes and hotels/motels are out-of-
scope for a survey method based on sampling house-
holds [33]. In many circumstances, non-coverage of a
small proportion of the target population has modest
impact on findings. However, the impact can be large if
the proportion not covered is large, and if those who
are out-of-scope differ from those who are in-scope in
terms of matters important for the study. It is plausible
to suppose that NSSI might be associated with being
highly mobile, homeless or institutionalised, in which
case non-inclusion will have resulted in underestimation
of prevalence of NSSI. In addition, the inappropriateness
of telephone surveys for Aboriginal people - for sensitive
and contact reasons - is another shortfall of the study
design. CATI surveys are not suitable to conduct inter-
views with ATSI people as many ATSI do not have tele-
phone access and live in remote communities. Most
general household surveys that do include ATSI people
in the surveys are those who live in the cities and large
rural towns, and hence the results can be a gross under-
representation of the ATSI population.
Conclusion
The main strengths of this study are the representative
population sample, the large sample size and the wide
range of risk factors assessed. Further strengths are the
decision not to limit interviewing to the English lan-
guage and the wide age range of respondents, including
children as young as ten years. Its main weakness is the
low ascertainment proportion and the related potential
for selection bias. Conventional household-based sam-
pling via land-line telephones is becoming less effective
due to technical and social changes. The use of other
forms of data collection such as computer-assisted self-
interviewing (CASI) and the internet have shown pro-
mise in collecting sensitive information [43,45,46]
although determination of epidemiological based sam-
pling frames is still of concern for web-based surveys.
An effective probability based sampling design is criti-
cally important in epidemiological studies and is depen-
dent upon knowing the probability of selection of all
participants [40].
Collecting valid and reliable data is a paramount con-
cern of health researchers and survey research metho-
dologists. The challenge is to design cost-effective
studies especially those associated with low-prevalence
issues, and to balance time and convenience against
validity, reliability, sampling, coverage, non-response and
measurement error issues. This study is used to high-
light the methodological issues and avenues taken to
overcome the problems of interviewing adults and chil-
dren on an important, low-prevalent and sensitive issue
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this type of topic. This study has provided important
public health information on the population prevalence
of self-injury in Australia and the relationship between
NSSI and related risk factors and outcome measures. It
will allow a range of hypotheses to be generated and
tested, and preventive activities to be implemented.
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